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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain a low-noise brushless motor wherein rotational speed 
can be swiftly changed by optimally controlling the timing of changing armature coil current with a 
DC motor designed as brushless structure. SOLUTION: Armature coils 4a-4f are placed on a 
stator 3 f and a rotor 1 provided with a main magnet 2 is placed outside the stator. A sensor 
magnet 5 is installed on a shaft 6 which rotates integrally with the rotor 1 , and Hall IC's 1-3 for 
detecting the direction of magnetic fields by the sensor magnet 5 are placed on the stator 3. An 
angle-of-lead controlling means 12a receives a sensor signal, calculates the rotational speed of 
the motor and the amount of its change from the frequency of detection of variation in magnetic 
field direction, sets an amount of angle of lead in correspondence to the rotational speed, and 
corrects the amount of angle of lead using a correction value according to the amount of the 
change in rotational speed. Angle-of-lead control is exercised according to the corrected amount 
of angle of lead by means of a timing controlling means 12b, and timing of changing the current 
of MOSFETs' Q1-Q6 is controlled through a motor drive circuit 13. 



<ifl>H*MWOT (jp) 02) & US ^ & $[ <a) (immmm&* 

#$2000-69784 
(P2000-69784A) 
(43)^HB ¥&12*3;J 3 IK3000.3.3) 



(SDInta 7 FI T~n-V(&%) 

H0 2P 6/10 H0 2P 6/02 3/1C 5H5 6 0 



§28* OL (£10H) 



(21)fflH»^ 


ftKTlO-240624 


(71)ffliaA 


000004765 










(22)JJ|BSB 


8 £26 0(1998. 8. 26) 




xm*mm& 5 tb24#is*§ 






(72)£«# 


m 






















(72)3fcWf 


«f* * 








JfO^+IJKfSfc5TB24#15«| 














(74)ft8!A 


100083806 
















a»H»ca< 



(54) ^7">|/7t"i' 



(57) [Bgj] 

im] dc*— ?*7?isuzmt Ufa 

si 2 an. ±yymi%vx. m^-ummm 

mm&izmixmft&mfct&tmz. mm 

mm® 1 2 b \zx. m.wdmmz& ttzm 
mzftw t-*saimi»i 3^ltmosfet 
(qi-q6) on.m'owz.tJ vsmmti. 




(2) 112 000-69784 (P2000- 



69784A) 



X T -f (3) (cffilSfl^WfrM^ (4) Zffil 

hnmmmthM v+v-rm ( q i~q6 ) 
u-9 ( i ) im>)mt>tit:mmjkmft ( 2 > t 

#t-Jg^»i*fc:To-^ (1 ) fcHMcKOWtfc 

*u. ( 1 ) nmfiai&F&±yit?r*v b 

(5) 

wixt-? (3) fcaRowttii. Bflie-fey-tv^ 

C1-IC3) k, 

zmmyy ( 1 c 1 - 1 c 3 > *»4.oa»*ftSMb 

WBtWtT, 'o-* ( l ) <0lne«Si$J:tf**>SHfc 
*v h ( 5 ) 0#5&8*A8ffi ( 2 ) 

*MW»»fR<12a) b, 

msm^y-f ( 1 c 1- 1 c 3 ) a^mm^it 

xA vtV?%=F (Q1-Q6) «megfllO# 
£*-[ 5y/«WWft^-f SJ^H^R (12b) 
k k imbt^y^UX^-9. 

mm2 3 «rE£ftMa#» ( 1 2 a > a*, wan 
( 1 ) nm;m.tfm?~rm£\iffim.fcztifz 

Lbimbi-irnmi^wm^fyiyux^-?. 
imm3 ) mmnmrnm ( 1 2 a > uriao 

iE«t»6*»fc3M:**4 - k $■ 13® k thmrn 1 2 
imm4 3 mti*>y-?r* h ( 5 ) a. mb 

smbffmtt. n-? ( 1 ) ^EUS+HMctf 
[UWUS5 3 fflESSM-fey^ ( IC1-IC3) A\ 

iuiext-^ ( 3 ) m£mnm<,zxmwsM.zti 
x»hzbimbi-hmm%^im%4izm 

[00013 

r ><?>W}%b'tzmm:T*7 ^-m^fy^XD 

c*-*fcfcwc. wtffzijfriwiiwxim*)* 

$V?*m : mtLtz7'yi'\sX*:-9lzmh. 
[00023 



SalTk 7*5 isZM^XW h D Ct- 9tm^ 
HXtiz, 

[00033 zcvmmnimnD c m 
mizmtw^vT i )-zm\ %mEwmv®m-t. 
zntz&7'y^zm^tiDc*-?<n®ffliftmx'i±. m 

tV-V£#12VX\ DCt-^^3VT|g|!)1-S^ 

mwwteftmmizmuzti. &b%->xm 
Ln>-3 mmgrninim b%->xwz. 

[00043 

[JMBMHifcti^fc-fillBi] U>L#««^ DC* 
-ftyyislsXfflkbL, WmE.<r)T*-T<f ii I 

&vwzmm) ixmmmim^. n-mm 
[00051 mYw^msimmkbtczm? 

<o **** < tnif , «*WEFf a . 
[00063 ttz. *-?om.mt];'o$>«r)mv 
w*mb-$-i>#. mmut, mmzmhw 
*<mbi%\,\ 

[0 007 3 *iT*WW4. aa»7ry*iffc:JB^ 
2>DCZ~?Z7yisUXtmb I. Wff3>f /l^SSE 

$yf£mMWix®tm&&m i $if> 
iz^^^^imu^yy^x^-^^mttz 
bzmbtz. 

[00083 

[ms£#&*6fctf><?)#8] i^ms^^-rs^r 

{cfc^-C. Xt-? (3) fcSa.SiutWffa^^ 

(4) 7fy/Sf (Q 
1~Q6) i:, u-? ( 1 ) teKOWtkfcfcJHBJH* 
Afi5^5 ( 2 ) .KJtL-goaWSCTO-^ ( 1 ) k- 
*{cK0Wt«i. o-^ ( 1 ) <7)0K<£g£*t-t>- 
^v^-y M5)t. BcfieXT-? ( 3 ) CJROftlt 
A>ii. lulE-by^v^yh (5) 

i&frfi.GBSvty-t ( ici-ic3) k. ccoiam-b 

>h>- ( i c 1- 1 C 3 ) ^^<0»#*i*6BfcttSlJ*®t 

•c. u-? ( i ) mwssto*v*<rm£*k*& 

( 5 ) <dws«^bc ( 2 ) tzmimLntmi 
mmmt:*>mnfkimi-hbmz, mmm 



(3)I»2 0 0 0-69 7 84 (P2000-69784A) 



mw&& < 1 2 a ) b. mm&*y*r ( i c 1-1 
c 3 ) frt>mmft%imti&%nx . maffiEZti 
KmM£®tKmmi&\ xa ^ yy%=t 
(qi-q6 ) nm&mwm $.y?mmz>? 
a 5 >nmm ( 1 2 b > t mmti z t mwt 
ti. 

[0009] &±mmzx o-c. ±~?<?)mm.& 
xvtmmmtx. mmjmzmmmtz 

[00 10] MlftSlffll^a (12a) 

unaa-? ( 1 ) mmmm'jrtmmmim. 

JEt&ZbtzlnX. *-?tf}m?ZtZ. &B6b 

tzi*B9&hfm*fti . 

[ 0 0 1 1 ] ifc. ttfStftMff¥ft ( 1 2 a ) *M9 

bo-* ( 1 ) mmmmcMiizmtxmM^M. 
mmmmmiz&tx. xa ^vmT-vmm 

[0012] 

mm*mG<r)®&{miz}fi, xa v+y?m*a 
wsim&itA $.y?mmz><7)x\ z-tnmm 
^tmmtx\ *-mm s m%*%mix . w&? 

si. 

[0013] ^mmm2iz^mcr>yy^ux^ 
mmiizmhwtfmmtKzt-fnmm 
at. mfex%hziw^nmx'hhztzwt 
u mnzmm.m&ktch±-?nmmz 

12. mmxi>2>Zi:£')i>Gmk%Z>Zt&&ftt 

m^ry^x^^mxth. 

[0014] *mnmm3£sem?)?'7i'i'X*:- 

mnmmizMi. xa •■^y^m^mm'ow 

MA $y?mt>1)Hz%tt,ZitZ<?)X\ EWEH^W 

[00 1 53 *mmm4ttzimm5izi?m<7) 

*mm*ti>\ tKm%±y*mmmwzti 
x\^<nx\ o-*# 1 mtmizmmsimftiifan 
gitminxz. u—rmm&fi^fcixt. w 
%wzmixmmmx\ mm&< ?a s y?m 
xz&. 



[0016] 

im<mm<mm\ mtmixxmom 
mmmtmizmth. 

[00 17] HI tt. *m?>7'yi'UX*:-f*T® 
frt>MA.TWmX'$> 0 . ( a ) (2 Wk? JteSW#*< 

frsAMHi (b> &m§t%&mm$*t. *n 
m<m%<r>^y : yvx^-m, wffi%£m$m<m& 

tikyrynmizm^ix. =«2ffi*8W)7'>*a- 
^B^yy^UXDCi-^Xh*), nWiMOXr-f 

[0 0 18] Xr-*3fc:l2. &£dJg|53a~3f£:i 
7fc iVA a~4 f arfHUKEKfu * 

oJMiwi, 9 oibsih?^ yv/^-v h {mm*. 
m&) 2Zffii.tzv-9\m.W£tiX\^h. z<nu 

i<mm.mz*t*y-*r??*vY5\i. umt 
wzti, o-? 1 t~mzmt&~s*7h6izwott 

IfbtiX^i. Z<0-tyy?7*-/h5t,zj:&m%<7)1] 
|SnMftM-4*-A'I C 1-3 (fiBE^tb^-) *\ Xf 

3^rtj^t 1 2 omm?$>mm$tix^&. 

[00 19] 7yi/UXDC*-?X'li. *Ay?7% 
■7 h 2<7m&®m*t>'m* 3 A )VA a~4 f iffifth 

w&zmwi&fA vsruzxix. mL-tz vivt 
m&th: u-9 1 <nmm.im^y^^^ ••> 

JttSilft3 0,gT'^7h6tI]RO#{tit^ fit 
WLY)l*tf±%<ts:*). m&$k<%l. 01 (b) 
fc^rfi 9 CSiift 4 2 So t * <i, 

xt ^-^my~xmtmmmb(om%izj: 1 
oKn^wmh'i^Kzz. *mm<mmx'it. *.y*r 

h 2 Sr. -p9tL-Cjiilft44S'Cv-v7h6 

Sr^T , mhft 4 4 STIR 0 ftltt , ^OMUSrl^W 

^;^-r. otemtSB^^c (3f) t^-fyv 
l4Wffa-f^3a ( 3d) b*4 yi?*«/ b2b<D 

KytMzxi^hJi^m&m^-t. 

[00203 @2i2, immmn.<r>vyvvx^-9 

1 Hi, ^-/HCl~3*^-feyf"7^-yh5<0ia 

LTv>f^n3yta-^l 2tcA^ti. vlixii, * 
*{fi^Stt'fflV^V>f^a3ytra-^l 2A», A^l 



(4)^2000-69784 ( P2 0 0 0-6 9 784 A) 



hi. i«^^n3yta-^12rt<D«Ul-C«. M 

mmm2a.tzx. *>vmt%vT. %<nm 
mintai. zmm&gizmix . ±yym 

mz&itzffiEmzx ttmnrnzniEti . kk** 

hiie^^ (pwm^) srSft-c. miEztitimn 

TMOSFET (X-f Ql~Q6comS£ 

mgifj^yrmmi. 

[ o o 2 l ] H3 ( a ) a, i&&simwrrT5 

y/**-K?ft!). (b) (4. .ra^-SyyrflW 
SiUMOSFET (Q1-Q6) <0®mm**t. 

■tyy*??*. ? b 5(4. Nmbsmttf9 0&Ztiz$L 

<4, a—?itfimthmiz2mm%itti. ztitz 

Jot. a-?n®fc£2fefflfr<Wi>mmi 
ItzZblzX^X. n-^@iKS:3fSiffl*K^^ 5^ 

-;n c i ~ 3frhm%*w%mnz&}% . o- 

^ltf lBSS-t&fafcMOSFET (Q1-Q6) 

v/*?m\ 2®xl -y+yyi. *yb%iuos 

F E Ttf>Sfi*£*>-£{;: 4 -?T , 4 )VA a~4 f 

[00 22] H4tt. (a) ffU-mmm.. (b) 
*«-e<D t # <7)$HWcfflv ^ * -;H C fi^fc j: tXM O S 
FET«SI31««k«««W«*«r. n-m&ftO 
S^fc#Ji*-;HC3*>^n#^\ MOSFE 
T(Q1), (Q5) *>'a£iI«Jgt&&. MOSFET 

(Ql ) MOSFET (Q5) tfgJfcflgfcfc 

0. «N^Ufcta*SV4:«>iafc:«EE*«W»i$*i*. 

[00 2 3] H5fcL *-yHC3^S$W#3'f;K?) 

yv?*v h2tzft?h*ym r * 

v bSOmixftlzX&QMZTfi-tmX'hi. MOSFE 
T (Q 1 ) fc (Q 5 ) U UfflJ (Q 1 ) 
£Ek«r9. v{||(Q5)#8tf!3iiS. msESKSl* 
Uffl ( + ) -:M/l/4f-»:M^4c-V(» (GND) 
fcU «aD8»S2*U||( + ) ^34)VAe^oA)V 
4 b-»:M A-4 a-3>f ;l/4 d-VH ( GND ) l> 
mjSDgffiSltt^jKffi*^^*, CSKftt*2ft 

i:$r* (®i<o® ) . z\<nmmBtf2feb%h34 )Vb 
X A y~??% vh2t wmMi. ®<?>a A nrbttMfc 



[0 0 24]J16<4. (a)36*D-^BH»S30*O« 
££*U (b)tf*<nb%<n®®£.m^i*-}VlC 
ma itf MO S F E TcO^ji^St tf)*fj£Hft£^ 
•f. o-*0ea3Og<Oi:#te*-^ICia>/i>(7)f! 
**«V\ MOSFET (Q3) , (Q5) tfKftRS 
MOSFET (Q3) #«ML MOSFET 

<Q5) jWK*flN:frD, !MfcSWI:«JMiVf:0«fc 

[00 2 5] 127(4, *-/HClW«!)#a>fM 
ffl©jt®t. *4 yv?*>yb2£.tttH:>Wf* 

•■/h5 <mtimzx i QmzTjktmx'h i . m o s f e 

T (Q3) b {Q5) myl. WfflS (Q3) 1fim% 
Eb%<0. VM(Q5)-*««tS*i6.«jBWS3* 
Uffifl ( + )-»3>f;l'4a-»3>fyMd-Vffl (GND) 
tU m?SiS£&S4£UfflS ( + ) -*3>(;Mb-3'f^ 
4 e-»3^;P4 f -»3>f ;P4 c-*Vfii| (GND) ^-fS 

[00261 08(4. lsI3B3««^fcl^C^ttiEfi 

®%mtfmiii,x^ii)<GmfeLx (std.h 

i^6HflliE*X*«l*«Ai:LT (ST2) . MJEhu 
(ST3) . HKaUfc&^U-O^vfirfctf. 3&fc 

«^L"c^**«»»flj6fc (st4) , m-zum 
mxzmttbix (st 5) . ttxttogAftc 

itffliEffiXS:Jll/.T^^)t^4Ci;tl. (ST 
3) . mmXtfM&'LXWv&W* ttiEffiXSrO 
tLT (ST6) . t%frhC = C 1 blX. WEtft 

[0027] 119(4, «Etf X«0«aaBM*(C*tt 
4«ffc**t. «ftl**«ttirf4k*l4«iE*XtjE«) 

tit ixmm&mttzm^itdwzjzt'imb u * 

4t*lcfF» Uf^tthd ^rffl (ffi«fic7)^# ^rt^« ) 

bt&.t ix&mrtmizmiffiEmx<?)%{ti 

ft^MztiZblzi^X. il^So^ftSr^^^t 
Okf fiikJ^S i. *«lt*, 1aMSF^^^<b& { 

I o o 2 8 ] d 1 0(4. i cfrheymmzm-i 

MOSFETW{i}^«J§«lfflHi^a}*-tS^>f5 
y/^-hf* 1 ), (a)li-feyf (*-;HC)fr 
t><T)\-hm . ( b ) (4MOS F ET<oy- hf|#S:^ 
t. 

[0029] (a) t^-tSAH. SAL(4, 

fillCSBH. SBLIJ, ^^-^10 2^ 
SCH, SCL(4> %tl?tlfc-A'\C3frh<?m i m5 



(5) §82 000-6 9784 (P2000-69784A) 



zbtfx-Zi. 

[0 0 30 3 (b)tt, 3W|M«BW)MOSFETfc:aj 
j)t*y-hmt:*l. AT, BT, CTOM1M 
.K-(«Wi) .AB, BB, CBttn-lMK (W& 

Hi) «MosFETK«f *y-hflr-t t*r. 

<OJB®m ±fe*^A^61I^4V[ r #9t::l 
oT, MOSFET«y-h©-fi^>f SV^TRHW" 
*. #*y^ft^4VF#9£ttJCLT, 
fttf^TtfOCWS-W-f 5 ( a-? 1 tf>3 0 
gmm) trfMlX. MOSFETV>y-MI** 

mnamthtmz. mm<v%mizj<bim 

iEiltwT-eojt^fiSrffiiE-rS. fl/C, MOSFET 
<oy-hra*fc*V/*7l!*t4B, ffljESiifcJtft 

[ o o 3 1 ] mi t-^^imasfcjttijtftsi 

MtoHJfflWte^U ( a ) {4fcMt*fcirc*U 
( b ) imftti mX'&t. < a ) fcjjrf J: a (ct- 
??)\sl%m* 1800r P mi tfiSMte.O tlx. 

imwfcfflestLfcafiftD (flu.<f44X) ?mos 

FET<0{i}*Sr5j->/5j-7»|fflIfS. £*U4. *-?<?> 
*ffiU *^01SMc^UdtMiJffli£tBfc. -fe 

y-tii^i^T* 5 9*w»»6iJw>4t>T# 0 

[00323 *- jW&BSkifi 1 8 0 0 r p mKjg^S 
fci*ft«W*BBfr*-4. HraWcWJBLtRgS 
*L4itaftfcLT, 2 500rpm4-C««B4jaWS* 

ft *saH3ffifcs-£4 1 . 0ss h^? tsacswfcu 

0MKf^»«Hk*OT» £ft**t4fc*>; Sfta* 

mtrtzwmtmth. ±-?<7)mimti t 2 5 0 0 r 

pmtLhtli, 8JBOtft§Wfcfflr\ S*ift*D-8 
(36*) b?&. 

1 0 0 3 3 3 3 6fc, BKX«*g^fc&&tflfiEa 

t-t-e-oitftfifcffiiEf 4. SHfcfcfiflUlirt- 

mznmb ixm&nmxm^iti^M^* 



[0 0 34 3 ^n3ytA-^V7h^x7lWP 
fcT , ±ClHNBklcJ& ttiMWZ'ii o fci&C , ( b ) 

■r. *-*m&tfi8oorpmiX'impimw*?T 

b%WT, *>^#04^T#9x > >'5'£lftiW"4 
7&J8W4. 

[00 3 53 *-?@«6&aU800rpm{3tt6i: 
Jtft«IIP*BB»U-Hl 0fc*$iifcJ:3fco-^l^> 
3 0JSBBiri:«:*yiftt^»tT, ^ttWD 
WBS-f4^-f§^ (■o-*ltf>3 0*ia«&3) * 

*. -t^bhrnrntzmitimmmmbix. * 

— ^EKSft^l 80 0 rpm (J5SB: 3 3. 3mse 
c) C9i:# N Q-*#30*H«fcSW-*B«Wi2. 7 
8msecT'$>0, 2 5-00rpm (fflXB: 24mse 
c)»i:!, D-^*<3 0*|a|«fcRt4^IWi2ms 
e c %<7)T. Hr y^ft^4<=>T* 5 9X >y isfrt>Z?)3 

oKEBEtsrrs^iaffiiLfcft, mosfetw- 

h{m**>/*7%imZ>. 2500r P m«t^. 

B*|§£ (2-0. 533) msecttS. ® 

MftAO. 5 3 3ms ec*«Etfi. W 
KKdi. «ftftt#<-t*3tft. 0. 533mseci 

46. 0. 5 3 3msecJ:"9^$ i S^tfc't6. *^tt 
S£, «i«*fc:tt. Jlft«IB* (2-0. 533) mse 

0. 533) mseciO^^ttt-r*. 

[0 0 36 3 01 214, -ty^v/^ /h5C0^-<yv 

t. 0«aS* ! 2 4OOrpin7ll j3»*fc«fc4IIWC. 
aftAfc J: 4 3 3r 0 1***"?^ ^ 5*iT L * v\ «f 
k'U^f-jet *4 . @l£i:* J 9 0 0 r P mm iM® 

0. Sftft#*$<*4fco*iS##*3<$:4. i<o 

i J: *«R#(k««MlW*S ^. 
[00373 01 3(4, *V*nf%vY5<r>*A >~? 

y*vY2izmhWxfib*-tmb<n!mm 

-r. Mtlft 3 0SSJgT'*-^^* { ^i: =5: 0 . 

)ib<r)W%*%m-hb. %mmwm:\t. mm* 
^txmwm!ci%wx\ *-mm®KUz 
wimz&fcrizb£±*>x. m***-**®* 

ZbtfX'Zh. 

[O 0 3 8 3 feLh^ b *>^>, Q-^^lflHgaa*^ 



(6) 0B2OOO-69784 ( P2 0 0 0-6 9 7 84 A) 



xm^tmmt zm%®fexm± it&m&?* 
i. 

[0039]$^:, ®$m£<?)®mMi®&h>W 

x. mmi'j?%<$mth. ®&mzm 
[0040] @i4(i, *-mmm 1 2 

00rpm-f$:fcM5#16. 7m<Ob$l2KtfLft 
Ji2 0 0Hzfc&>). t-^fc-eOJRtty-X^^I 

lb. 3&9#«fc9tm#tf*§<&9vx7$iiT 

[00413 01 5<i, *-mmikz<r>m%<?>2 4 
d&ftk<mtiftiz*z>mw%fcz*t. mm5o 

0rprat5:Mft#8. 3[sH£<7)fc# 2 4<ft£#t;i2 
0 0Hzfc&*h ^-ftZViWM'y-Zkco&miZj; 

hmmzt^KZWxfztixi 

to. 

[0042] fiLUS**,!: d K*»y7yl/Xt- 

9 zmmmmcvm® 7 r ymmmzm > s ^ 
bizx->x. mm%b*>mm:$:'j?%<-fz>bm 
mfex\ mm$f-ro:hhmm&$><i-z>bZtem) 

m^bhmYfVtX'WfcthZ.blzi.^X. 

^mmkzm. <mizmixmbJ\s?%:®WiJ)bm. 
%%mbm±it:®mft\>\ ztim&mm 
m^zx^x&miznjEmmix. m^mmmi 

ZbtfXZZ. 

1 0 0 4 3 ] #m<r>ffi®x'\t. mmmgmmw. 
<?>m®7 r vvmrniv yvx^-t b vtwm. 

izi>mizm%xz. zuzmmsmmnwrny 

[01 ] *^W7*7v^t-^<7)T®0T$)O. 

( a ) &h>i?m$>mm<%mm. ( b > \m 
tmb %immz*-r®x't>z . 

[02 ] W^^i.^t-^oSiJfflllsIKgP^^n 



7?0-C'2&£. 

{03 ] ( a ) li, 7? isUZ*-?<?)®W®mcD? 
A $.>71-*-hX$>*) . (b) (i, MOSFETO& 
l^{&£*-f0T'*>6. 

[04] (a) *>'o-^lEHKfia, (b)#*-/HC 
fl^fcJ: MO S F E T<^S:|fc^c0ttJEg3$£*-f 

mx-bi. 

{05 ] 1 c imm'n&njKmwm.b . 

J:l><ag£*t0T'*>i>. 

-[06] (a) #O-;?@!|££|3 0J£?)i§££^U 
( b ) #*-/H Cft^fcit/MO S F ET?)®$#® 
fc<9ttO3$£Scf0-C&£. 
[07 ] I C 1 fl#B*<D&:M /POaSmtmi: . 

;>m y-??*? htz#t&-ty-<f-?7'*-y h<mmtimz 

[08] Ji«fi^«E-r**!lffll^a&h.Sr*1-7n-^-p 
[09] «E««laI«j«©^C^i«ftS-55tH 

[010] (a) Wyt(*-;HC)KflAM 
(b)ttMOSFET«y-Mi#*S^-^5y 

{0in ^-fnmmiizmmmmmzKtm 

X'hiX.- (a)<«W«««rC*U (b) ti&fc 
[012]* yff?* vh<7)j(J y -y HZttt 

zmtin b BMuKiubnm&Fmtb § . 

[01 3 3 ±YV~?r*vh0)Jt4y-??*yhlZjtt 

hwxnb^~9%mb<mm^-mx'hh. 
[si 4 3 *-9wmt*mMm 2<zmbm 
mnttmx'&i. 

{01 5] ^-mmibzms^AKtitftbffm 

\... U -9, 2-"^^*r>(«|l!*« 
5) . 3~Xr-*. 4a^f-«KF3-f;U. 5— b 
mn'yf, 6-yt7h, 1 l—fcyiH19*KB 
ESS. 12-?^D3yta-^, 1 3-*-*SMl 
ICl~3-*-;HC <i83Mryi>-) , ®-2 



(7) 120 0 0-69784 (P2 0 0 0-6 9 784 A) 




(8)^2000-69784 (P2 0 0 0-6 9 7 84 A) 




{05] 



♦-jncsisyBA 











^^^^ n 




>k 

C— i— : T 










! 

fk 






— 1 1 
1 4b* 

1 j 


■- 

♦ 4 


at 






i 

♦ 4d t 


♦if 


♦ 4b t 
1 


1 

♦ 4a H 

1 1 








CSLl 


J * 

E 


Ll 


? \ 

Gfcl 


J ? 


^ V 

CND 


J T 




M 

foil 


tp 

N 

1 U 

L_ 


c 


«nft& : SOS 




N 






r=*= 

N 

I— -1- 




s 




anas : 4?.a 


, 4 1 


i — i 






1 — J 


i 

i — 1 , . 




1 1— = 



(9) ffl2 0 00 -6 9 7 84 (P200 0-697 84A) 



[063 {0103 




*-;nciejy(fA 



[H7] 



(10) 12 000-69784 (P2000-69784A) 



[01 1] 



[012] 




( b ) 



maxm 

(• «+ -f 




A = 1800 B = 2600 



Stilt 

(rpcO 



[014] 



115] 



12fc*# 




600 BOO 12001500 
*-*GMH&Crpm) 



3000 



60 



I 



20 



24&J£# 




300 600 900 1500 

■£ -^HCtt torn) 



3000 



(72)SM» HI F?-A(##) 5H560 AA01 BB04 BB08 BB12 DA03 

*Jft«4«Kffi65TB24#159 #;I/7 DA19 DB20 EB01 EC02 EC10 

-7 GG04 JJ12 RR04 SS02 TT15 

UA05 XA12 XA15 



